Identification of a novel UDP-Glc:GlcNAc beta1-->4-glucosyltransferase in Lymnaea stagnalis that may be involved in the synthesis of complex-type oligosaccharide chains.
Several studies suggest, that the snail Lymnaea stagnalis contains glycoproteins whose oligosaccharide side chains have structural features not commonly found in mammalian glycoproteins. In this study, prostate glands of L. stagnalis were incubated in media containing either [(3)H]-mannose, [(3)H]-glucosamine, or [(3)H]-galactose, and the metabolically radiolabeled protein-bound oligosaccharides were analyzed. The newly synthesized diantennary-like complex-type asparagine-linked chains contained a considerable amount of glucose, next to mannose, GlcNAc, fucose, galactose, and traces of GalNAc. Since glucose has not been found before as a constituent of diantennary N-linked glycans as far as we know, we assayed the prostate gland of L. stagnalis for a potential glucosyltransferase activity involved in the biosynthesis of such structures. We report here, that the prostate gland of L. stagnalis contains a beta1-->4-glucosyltransferase activity that transfers glucose from UDP-glucose to acceptor substrates carrying a terminal N-acetylglucosamine. The enzyme prefers substrates carrying a terminal GlcNAc that is beta6 linked to a Gal or a GalNAc, structures occurring in O-linked glycans, or a GlcNAc that is beta2 linked to mannose, as is present in N-linked glycans. Based on combined structural and enzymatic data, we propose that the novel beta1-->4-gluco-syltransferase present in the prostate gland may be involved in the biosynthesis of Glcbeta1-->4GlcNAc units in complex-type glycans, in particular in N-linked diantennary glycans.